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I. INTRODUCTION

When one thinks of Florida, one imagines sunny weather,
white sandy beaches, and picturesque sunsets. Florida is a slice of
paradise within the United States that drives people to move there
and live there indefinitely.! Florida’s real estate market has grown
twenty-three percent within one year, and of the nineteen million,
roughly fifteen million people live in coastal communities.? This
means that people are mainly moving to coastline areas, which could
be because homeowners want the beach in their backyard, or to take
advantage of the low tax rate for residents. * As Florida’s economy
continues to increase, and its population grows at an unstoppable
rate, it is faced with an inevitable natural disaster that it must
respond to, the rising sea-levels. The idea that rising sea levels will
ruin the value of coastal homes is not a new discussion.* Florida lost
about five billion dollars in home values from 2005 to 2017 due to
exposure to the rising sea level.> From 2018 to 2020, Florida lost
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another ten percent in property value and exposed homes will
continue to lose value as time goes on.® By 2045, thousands of
homes will be at risk of flooding regularly which could potentially
make properties no longer practical to live in.” For Floridians that
hold a thirty-year mortgage on their home, 2045 isn’t too far into the
future.®

A five to six feet level rise by 2100 is very likely, and “an
inundation of this magnitude would physically displace around
800,000 residents of Miami-Dade County, nearly a third of Florida’s
current population, and render a large portion of the city
uninhabitable.”® Federal and State governmental powers have begun
planning on how to defend homeowners faced with this
environmental disaster. On May 12, 2021, Florida’s legislature
passed a statewide flooding and sea-level rise resilience plan, Senate
Bill 1954.1 It requires the Department of Environmental Protection
to complete a statewide flood risk and sea level rise data assessment
and requires the Department to develop an annual plan to submit to
the Governor by a specified date.!* The bill gives tax breaks to
homeowners who elevate their homes to prevent flooding and gives
$100 million in grants to aid local governments in combating the
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rising sea levels.'? The issues posed by rising sea levels are complex,
and demand creativity, collaboration, and long-term solutions.

Even though my focus is on Miami, this note will begin by
describing how and why rising sea levels are surging at a global
level, and then it will describe the damage these surges leave behind.
Next, it will explain how this phenomenon is striking Florida
families and analyze what Miami is currently doing with Senate Bill
1954 to protect coastal communities. Finally, this note will explore
how other parts of the world are responding to the rising sea level,
and how feasible it is for coastal communities in Florida to respond
in the same way other countries are protecting homeowners living
in coastal communities.

1. BACKGROUND: THE RISING SEA LEVEL

A. Climate Change Is Causing Ice Sheets to Melt Which Is
Rising the Sea Level

Global climate change exists. In 2007, the United Nations’
Intergovernmental Panel on Climate Change reported that the
warming of the earth is indisputably taking place.*® Global warming
is causing a gradual increase in the overall temperature of the earth’s
atmosphere attributed to massive levels of pollutants in the air.}*
Some pollutants that have been exposed to the earth’s atmosphere
have resulted from human activity which includes greenhouse gases
that warm the earth by trapping in heat from the sun, such as carbon
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dioxide from vehicle exhaust or emissions from agriculture.'® The
warming of the earth is a direct result of the sea-level rise because it
causes water to expand.'® This phenomenon is known as thermal
expansion and it occurs when the ocean absorbs heat from the
atmosphere, causing the temperature of the ocean to become
warmer.t” Since warm seawater has a greater volume than cold
seawater, a rise in the temperature of the ocean causes an increase
in the total ocean volume.’® Seventy-one percent of the earth’s
surface is water, ninety-six percent of that is salt-water contained in
the oceans, while the remaining four percent is water frozen in the
glaciers.®

As thermal expansion occurs, it is causing a significant
amount of ice sheets to melt that is increasing the volume of the
ocean’s basin, and causing a rise in water level.?° Ice sheets are
masses of permanent layers of ice, extending more than 20,000
square miles that form in areas where snow does not melt in the
summer, causing the snow to pile up into thick masses of ice
growing thicker and denser over the years.?! The Antarctic Ice
Sheet, for example, extends almost 5.4 million square miles, roughly
the size of the United States and Mexico combined.?? If the Antarctic
Ice Sheet were to melt, the consequences would be deadly to
homeowners that live in coastal communities because the sea level
would greatly rise.?® Over a trillion pounds of glacial ice is melting
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into the sea each year.?* For example, Greenland and Antarctica are
losing a crucial amount of ice as a result of global warming that is
greatly influencing the sea level worldwide.?® Every year, the
equivalent of over 800,000 Empire State Buildings made of ice melt
into the oceans from Greenland and Antarctica.”?® The
repercussions are massive because Antarctica is twice as large as the
United States and contains about ninety percent of the earth’s ice.?’

Additionally in Greenland, a large ice sheet is experiencing
ice loss because of surface melting due to global warming and in
West Antarctica, ocean warmth has caused several glaciers to retreat
by tens of kilometers.?® A new study by Harvard researchers states
that the possible collapse of the West Antarctic ice sheet has been
underestimated, due to the increases in global warming.?°® Recent
predictions show that if a total collapse of an ice sheet occurs, global
sea-level rise is estimated to rise an additional thirty percent
compared to what it is now.*

In sum, global warming creates a domino effect when it
comes to the worldwide sea level because it causes the sea level to
escalate by thermal expansion. Thermal expansion is considered a
global issue since the expansion in the volume of the entire ocean
ultimately affects coastal communities in a disastrous way.*!
Governmental and nongovernmental organizations are working
toward minimizing global warming, but it is important to understand
what global warming is, and the results it has on the sea level rise.

24 How does Ice Melt Impact Coastal Towns? SEA LEVEL RISE (Nov. 6, 2021)
https://sealevelrise.org/causes/.

2 d.

% |d.

2.

8.

29 Juan Siliezar, Antarctic Ice Sheet Melting to Lift Sea Level Higher than
Thought, Study Says, THE HARVARD GAZETTE (April 30, 2021),
https://news.harvard.edu/gazette/story/2021/04/study-says-antarctic-ice-sheet-
melt-to-lift-sea-level-higher-than-thought/.

0d.

31 Global Issues, UNITED NATIONS (Mar. 17, 2022)
https://www.un.org/en/global-issues.



Summer 2022 Miami is Setting the Expectation 35

B. Stronger Hurricanes Mean Higher Sea Levels

Not only does climate change strongly impact natural
disasters, but also hurricanes and storm surges.®? As the temperature
rises, evaporation strengthens which causes a transfer of heat from
the ocean into the air.>® If the water rises above normal levels, it will
cause heavier rainfall and more flooding inland.3* When that large
volume of water is pushed ashore by heavy winds which change the
water level, it is known as storm surges.3® How strong a storm surge
is, depends on multiple factors. One factor is the depth of the
seafloor, which is important to coastal areas if the area has a sea
floor that gently slopes away from the coastline since it is more
likely to see a higher storm surge than an area with a steeper drop-
off slope.®® A great example of how important of a factor the depth
of the seafloor is in storm surges is Hurricane Katrina. In Louisiana
and Texas, the seafloor gently slopes away from the coastline which
contributed to devastating storm surges.3” The storm surge from
Hurricane Katrina was twenty feet high.®® Similarly, Hurricane ke
made landfall in Texas and left a seventeen-foot storm surge.3®

A second factor that impacts the size and strength of storm
surges is ocean tides. Ocean tides are caused by the gravitational
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pull of the moon and sun which could strengthen or weaken the
impact of a storm surge.*® “At high tide, the water is already at an
elevated height. If landfall happens at high tide, the storm surge will
cause even higher water levels and bring more water further
inland.”*! South Carolina saw this occurrence when Hurricane Isaias
storm surge caused the water level to rise more than ten feet.*?
Lastly, a substantial factor in how strong a storm surge is largely
depends on how strong the winds are in a hurricane or tropical
storm.*® The wind circulation around the eye of a hurricane blows
on a vertical circulation, and when the hurricane is above deep water
there is nothing to disturb that circulation.** When the hurricane
starts to reach shallower waters near the coast, the circulation
becomes disrupted, causing the winds to develop stronger.®
Overall, a stronger storm will produce a higher storm surge.
Florida is especially vulnerable to strong storm surges for
many reasons, starting with the Coriolis effect.® The Coriolis effect
“is the tendency for any moving body on or above the earth's
surface, e.g., an ocean current or an airplane, to drift sideways from
its course because of the earth's rotation.”*’ This is relevant to
hurricanes because one of the elements of a hurricane is a strong
Coriolis effect.*® The Coriolis effect is too weak near the equator
and too cold near the poles, which makes the temperature of the
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tropical oceans, the Gulf of Mexico, and the Atlantic Ocean, just
right to have a strong Coriolis effect.*

In addition, Florida is the only state in the United States that
is vulnerable on both sides because it has both the Gulf of Mexico
on the west and the Atlantic Ocean on the east.>® In 2017, Hurricane
Irma was a massive hurricane that devasted the entire state of
Florida, it changed the environment, and property owners were left
to deal with the consequences.® Water levels in the Everglades rose
to dangerous levels, polluted water entered Lake Okeechobee and
wastewater systems were contaminated with sewage spills in some
communities.>® Hurricane Irma overwhelmed the entire state with
heavy rains and powerful winds that left many homes in ruins.>® The
Florida Keys suffered a storm surge of five to eight feet above
ground level, three to five feet in Naples, and three to five feet in the
northern parts of Florida near Georgia.>* Six million residents were
ordered to evacuate coastal areas, and seven deaths resulted from the
deadly hurricanes.®™ In sum, all of Florida’s coastline has been
impacted by at least one hurricane, and with Florida’s sea level on
the rise, in addition to its natural susceptibility to hurricanes,
millions of property owners will be left without homes if the state
does not do something to protect them.>®
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I11. CONSEQUENCES OF THE RISING SEA LEVEL
A. Homes In the Coastline Are at Risk Because Of Beach Erosion

Beach erosion does not directly have an impact on the rising
sea level, rather, the rising sea level accelerates beach erosion.®’
Beach erosion is a process that causes the removal of natural
materials, like sand, along a coastline by forces of the wind,
flooding, rising sea level, and other environmental factors.® It is a
natural process, constantly shifting sand around which sometimes
can occur faster in certain areas depending on if an area is prone to
storms because ‘“storms bring larger waves that crash more
forcefully onto the beach.”®® States have adopted preventative
methods to slow down this natural process by creating sand dunes,
sandbags, sand fences, vegetation, and sea walls.%° These defenses
permit water and the land next to it to protect homeowners and
habitats when a strong storm occurs, sea-level rise, and erosion.5!

However, even with preventative methods in place, beach
erosion is still a concern because human activities have altered the
way erosion occurs.®? For example, numerous beaches are currently
entirely lined by buildings, parking lots, and roads. “The beachfront
areas of Miami Beach, Atlantic City, and Honolulu are three
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examples of heavily developed beaches in the United States.”®® In
Galveston, Texas, twenty-three percent of the homes that are on the
coast are in a risk-zone due to coastal erosion.®* In Tampa, Florida
the city currently has the smallest amount of homes projected to be
at-risk to coastal erosion, however, homes in the area are being built
in risk zones nearly seven times faster than those being built in safe
zones.”®

For many, living on the coast is a desirable lifestyle.®
Individuals spend millions of dollars on properties to have the
luxury of “coastal living.”®” However, those exact homes on the
coastline could be at risk of beach erosion due to the rising sea
level 8 Homeowners are at risk because if a severe storm were to
make landfall, the storm would cause the coastline to recede and
there will not be a natural barrier protecting them from the rising sea
level.®® A total of thirty-eight percent of U.S. coastlines could be
significantly reduced in the next thirty years.”” In conclusion,
homeowners who are planning to live on the coast or who currently
living on the coast should be aware that coastal erosion is a natural
process, and the inevitable rising sea level could make it worse.”
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B. As a Consequence of Hurricanes, Flooding Occurs Which
Destroys Homes

Because the temperature of the earth is getting warmer due
to climate change, it causes parts of the world to be impacted by
hurricanes that accelerate the rising sea level.”? The results of the
hurricanes ultimately cause severe flooding in coastal communities
which leaves homeowners in danger of their homes being destroyed
because the flooding is traveling inland.”® South Florida experiences
heavy flooding year round, not only because of the storm surges that
tropical storms and hurricanes leave behind, but because South
Florida experiences king tides.”* King tides are usually a foot higher
compared to a normal high tide causing flooding.” It occurs even
on sunny days because of how low the elevation is in coastal
communities in South Florida.”® Additionally, the excessive
flooding caused by king tides is pushing contaminated water back
into the drainage pipes, causing more flooding in community streets,
which can cause roads to shut down.””

A serious catastrophic example of how flooding can disturb
homeowners in coastal communities is the flooding Hurricane Maria
left behind in Puerto Rico. In 2017, Hurricane Maria made landfall
at 155 miles per hour, drowning weather stations and cell towers,
and leaving one hundred percent of the island without electricity.”

2 Nicholas Kusnetz, World’s Oceans are Warming Faster, Studies Show
Fueling Storms and Sea Rise, INSIDE CLIMATE NEWS BLOG (Jan. 10, 2019),
https://insideclimatenews.org/news/10012019/ocean-warming-accelerating-sea-
level-rise-hurricanes-climate-change-science-review/.

3 Emily Heaslip, How Does Storm Surge Affect Coastal Communities, SO FAR
OcCEAN BLOG (Mar. 10, 2022), https://www.sofarocean.com/posts/how-does-
storm-surge-affect-coastal-communities.

4 Florida’s Sea Level is Rising, There’s a Lot at Risk from Sea Level Rise, SEA
LEVEL RISE (Nov. 26, 2021), https://sealevelrise.org/risks/.

75

g

d.

8 Hurricane Maria's Effect on Puerto Rico, MERCY CORPS BLOG (Sept. 9,
2020), https://lwww.mercycorps.org/blog/quick-facts-hurricane-maria-puerto-
rico.



Summer 2022 Miami is Setting the Expectation 41

Puerto Rico was flooded with six to nine feet of water above ground
level, leaving millions of people without homes and clean water.’®
Since Hurricane Maria passed through the island, clear evidence of
the storm remains, and the repairs have been gradual .2 It was not
until a year after the storm “that Puerto Rico Electric Power
Authority (“PREPA”) announced that 100 percent of customers
have power restored.”® Overall, flooding is estimated to be from
300 percent to 900 percent more frequent within U.S. coastal
communities than it was fifty years ago.®? Estimating exactly where
the sea level rise is likely to cause either permanent or temporary
inundation is crucial for coastal planning in order for homeowners
on the coast to feel secure that their homes will not be lost due to
flooding. &

C. Infrastructure Damage Resulting from Flooding

Infrastructures are the basic systems that support the
structure of the economy, such as transportation facilities,
telecommunications networks, sewage, water, and electric
systems.®* Buildings, housing, and land developments near the
coastlines are at serious risk due to the rising sea levels.2® Some
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threats are a nuisance, such as water in a homeowner’s basement or
disrupted commutes to work.%® But other threats are far more severe,
such as “road damage requiring emergency repair, underground
pressure on sewage systems, and flooding of whole neighborhoods
and their homes.”®” Miami, Florida is especially at risk because the
vast majority of buildings are placed three feet above sea level.®
Because buildings are not that high above sea level, frequent high-
tide flooding deteriorates coastal infrastructure above and below
ground.® These consequences are gradually developing into costly
burdens on more and more communities around the United States.*
Numerous coastal communities in Florida “have raised roads in low-
lying areas, installed new drainage and pump systems, and relocated
freshwater wells to prepare for inevitable flooding due to sea-level
rise.”%

Not only is the rising sea level visible in South Florida, but
it is affecting beneath the surface as well due to saltwater intruding
into Key Biscayne’s aquifer which has been contaminating the
community’s drinking water.%? In 1999, the U.S. Geological Survey
installed Miami’s first monitoring wells to measure the thickness of
intruding saltwater into the Biscayne aquifer which is situated 5
miles from the Atlantic Ocean.®® In 2018, the monitoring well
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measured the saltwater at the bottom of the aquifer which had
expanded to a thickness of 20 feet.”®* Saltwater intrusion works by
being pushed inland by the rising sea level, groundwater pumping
through aquifers, and how freely water flows through pores in the
sand and limestone layers.*

In response to the saltwater growing in the city’s aquifer,
Miami-Dade County developed 20-year Water Use Efficiency Plan
implementing policies to promote water conservation to residents.%
Water conservation is known to preserve the aquifer, and minimize
saltwater intrusion.®” Some of the policies are financial rebates to
homeowners, irrigation restrictions, and the installation of high-
efficiency plumbing fixtures in new construction.®® All in all, real
costs are being incurred because of infrastructure damage due to the
rise in sea level, and it is impacting people’s lives because of the
life-threatening dangers it is important for the State of Florida to
minimize these dangers and protect homeowners. %

IV. FLORIDA’S CURRENT STATUS FOR THE SEA
LEVEL RISE

A. Florida’s Contribution to Global Warming

The issue for Floridians is not whether they will be affected
by climate change; rather, it is how badly. Florida is exceptionally
vulnerable to the consequences of climate change because it has
thousands of miles of coastlines, filled with residential and business
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properties, bays, and estuaries that are at risk of the potential dangers
of the rising sea level.!® Those properties are filled with roughly
eighteen million residents that live within sixty miles of the Atlantic
Ocean or the Gulf of Mexico.?! The residents are at risk if the sea
level rises because, in most areas, the elevation is only between six
and twenty feet above sea level.1%2

The carbon pollution in Florida specifically, is fueling global
warming which is causing the sea level to rise more quickly.'® The
burning of fossil fuels at coal-fired power plants owned by Progress
Energy released more carbon dioxide in 2010 than any other Florida
utility company.'® In 2018, the carbon dioxide emissions were
measured at over 200 million tons from Progress Energy, and
Tampa Electric Power Station came in second.!®® As carbon
pollution is being emitted into the atmosphere, it traps heat from the
sun that would otherwise escape which is important in Florida
because the state naturally has a warm, tropical climate and the
pollution can make the climate hotter from the emissions.X%® A hot
climate directly impacts homeowners because they are exposed to
rising sea levels, hurricanes, flooding, and infrastructure damage.*%’
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B. How The Sea Level in Florida Is Overwhelming Coastal
Homeowners

Florida is a unique destination for homeowners because of
its pristine beaches, endless sunshine, and special tax benefits.1%®
Individuals spend millions of dollars every year to be able to have a
postcard view of the ocean in their backyard. For example, in Boca
Grande, the average price of a home is two million dollars.1%
Florida’s attractive scenery is causing more people to move there,
especially after the COVID-19 pandemic.''® The pandemic
ultimately accelerated the migration of businesses, families, and
individuals from other states.!!! According to Florida's Office of
Economic and Demographic Research, the state of Florida “grew by
an estimated 329,717 new residents between April 2020 and April
2021.7112 A reason for the massive influx of people is that Florida
has no state income tax which can result in significant savings in
comparison to the states that have state income taxes.!*

Since the risk of the rising sea level has not stopped Florida’s
population from growing, Florida’s government must act promptly
to protect homeowners. “The sunshine state has lost about $5.4
billion in home value from 2005 to 2017 due to the homes being at
risk to the rising sea level.”** Home insurance in Florida is also at
an all-time high.!*> A recent report by the Insurance Information
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Institute, “Residents are projected to pay on average $2,380 in
premiums in 2021, a twenty-one percent increase over the $1,960
paid in 2018.”11¢ In addition, while people from all socio-economic
backgrounds live in Florida, the rising sea level is leaving suburban
communities a few miles off the shoreline especially vulnerable.'t’
According to the 2019 Census, only five percent of Florida’s
population of twenty-one million are millionaires, leaving an
estimated eighty-three percent of the population as middle-class
working individuals earning a median of $55,000, and twelve
percent are in poverty.!*® This is especially important because
middle-class residents have most of their life savings invested in
their homes and are faced with the threat of losing them.

V. LEGAL CHALLENGES AND RESPONSES TO THE
RISING SEA LEVEL IN FLORIDA

A. Introduction to Senate Bill 1954

With the sea level unstoppably rising, the Florida Legislature
is facing a crisis by creating a Resilient Florida Grant Program in
the Department of Environmental Protection.''® The bill created the
state’s first-ever resilience plan, also known as the “Always Ready”
legislation which was passed into law in 2021.12° The resilience plan
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protects coastal and inland communities, shores, and coral reefs
against sea-level rise and flooding.!?! Senate Bill 1954 provides
funding to local governments to ensure they are prepared to deal
“with the impacts of sea-level rise, intensified storms, and
flooding.”*?? The budget includes over $640 million to be used over
a three-year period and will fund thirty-five coastal counties.'?3
Miami-Dade County has already begun its plans on what to do with
the funding, it has four adoption approaches that will be tailored to
what specific areas need.'?*

The County’s first approach to adapt to sea level rise is
raising the existing land on artificial fill.'>® Infrastructures such as
homes, roads, and sea walls will be raised from mined soil, known
as “fill,” which will rise the elevation of the land.*?® However, the
issue with this approach is that since the sea level will continue to
rise, areas would need to be repeatedly raised which could
potentially cost more money.!?

Additionally, a group of homeowners has sued the City of
Miami for raising nearby roads in front of their homes, due to
floodwater running off onto their property.*?® In Vamper Camp
Properties, LLC & J.V. Holdings, LLC v. City of Miami Beach, the
plaintiffs brought an action for inverse condemnation under the
United States Constitution and the takings clause under the State of
Florida Constitution.’®® In Florida, the law establishes that
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“construction by the state which causes flooding on abutting private
property may constitute a taking where the flooding is a permanent
invasion of land amounting to an appropriation.”**® Florida law has
long held that the construction by the state which causes flooding on
abutting private property may constitute a taking where flooding is
a permanent invasion of land amounting to an appropriation.

According to the complaint, the plaintiffs argue that “the
design and construction of the roadway improvements failed to
consider the impacts that drastically change the elevation of the
roadway that would have on the Properties’ drainage ability, causing
stormwater from 14th Street and West Avenue and adjacent
properties to be redirected onto the petitioner’s properties without
the ability to redirect excess stormwater back onto 14th Street and
West Avenue.”*! The plaintiffs claim that the City knew or should
have known that the properties were “designed to drain onto 14th
Street and West Avenue yet took no steps to harmonize the roadway
improvements with the properties’ drainage system.” Consequently,
the city’s action caused permanent flooding on plaintiffs’ properties,
“eliminated the properties’ long-held drainage rights without
compensation, and deprived plaintiffs of all beneficial use of their
property.”!32

The plaintiffs argue that their properties cannot be used for
any purpose because the flooding has caused several inches of water
to enter their homes and even between flood events, the
unpredictability of the next flooding event renders the property
virtually useless and without value.!*® The homeowners are asking
the court to determine the value of the taking, to grant the plaintiff’s
claims for inverse condemnation, grant restitution to the plaintiffs
for the asserted taking, as well as damages for lost business.*** Even
though the case is still pending in the District Court, it is my opinion
that the District Court will follow Florida court precedent and find
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for the plaintiffs. The facts of Vampercamp Properties are very
similar to Kendry; the State of Florida is raising roads that are
causing a permanent burden on the homeowner’s land that is
rendering the land useless for residential use.

In Kendry v. State Road Department, the plaintiffs sued the
Department of Highway, alleging that the increased highway
elevation rendered the plaintiff’s property useless after an excessive
amount of water flowing onto the plaintiff’s property flowing from
an adjacent river.®®® The Department of Highway increased the
elevation of the road by four or five feet which affected the drainage
facilities of nearby homes.’®® Like the petitioners in Varcamp
Properties, the petitioners in Kendry also sought restitution for the
asserted taking.'®” The circuit court dismissed the plaintiffs’ claim
for failure to state a cause of action, and the plaintiffs appealed the
circuit court’s decision.*®

The district court addressed the issue of whether a taking has
occurred within the meaning of the Florida Constitution where the
state constructs a road that causes rainwater and water from other
natural sources to flow upon neighboring privately held land and
into residences thereon in such quantities that renders the land
useless for residential purposes.t® The district court held that where
a state raises the road four to five feet, is a substantial violation of
the restriction, and has the effect of imposing an additional burden
on the privately owned land, such conduct has been recognized as
involving a taking under the Florida Constitution.'® The district
court cited established precedent, including cases, Seaboard Air
Line Ry. v. S. Inv. Co., 53 Fla. 832, 844, 44 So. 351, (1907); Jarrett
Lumber Corporation v. Christopher, 1913, 65 Fla. 379, 61 So. 831
(1913); and Moore v. Choctawhatchee Electric Co-operative, Inc,
196 So.2d 788 (Fla.App.1967). The Court notes that rainfall is not
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“permanent in the sense that it involves a body of water forever
present on the plaintiffs' property, but it is permanent in the sense
that rain is a condition that is reasonably expected to continually
reoccur in the future.”'* The Court held that the plaintiff’s
complaint clearly alleges that flooding has rendered property useless
for residential purposes, and the allegations are significant to
indicate that substantial property rights that the plaintiffs are entitled
to, have been taken as a direct result of the construction by the State
Road Department, and demonstrate a taking under the Florida
Constitution.#?

Today in Miami, the city’s solution to mitigate the rising sea
level is installing drains in the public stormwater system to provide
proper drainage.’*® This approach is costly; homeowners have
already shown reluctance to the project, and raising roads does not
promise that flooding from the rising sea level will stop.}** There
are other approaches that are available that the city should consider
protecting coastal homeowners.

Miami-Dade County’s second approach is a resemblance to
the Florida Keys which elevates structures on stilts to allow storm
surges to pass beneath buildings without damaging them.'* In 2011,
Key Largo Ocean Resort was built on stilts made of concrete and
when Hurricane Irma devastated the town, all of the condominiums
were untouched.**® Private home building companies have adjusted
to this approach by building million-dollar homes on platforms and
stilts to protect them from the risk of rising ocean levels.**” Building
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homes on stilts was an issue before because the Florida Building
Code does not take the sea level rise into account, however, the
Florida Legislature took matters into their hands and enacted a new
law in 2021.1%® The law prohibits state-financed construction in
coastal areas without first taking into consideration how the rising
sea level will change the area.'*® Contractors that build with public
funding without taking into account the rising sea level, flooding, or
potential damage would have to reimburse the state for all the money
spent on the project.>®

Third, Miami-Dade County is developing in areas that are
naturally on higher ground.®® Four miles inland of Miami Beach
lies a neighborhood known as Little Haiti which experiences little
to no flooding because it is on the Miami Rock Ridge.*>? The Miami
Rock Ridge is a limestone deposit that was formed thousands of
years ago which raised the ground’s elevation to about fourteen feet
above sea level.'®® Because of this, developers have purchased land
in Little Haiti with plans to build high-rise condos, retail space, and
residential units naming the project Magic City Innovation
District.?>* While there are positives to building on higher land, such
as homeowners being protected from the rising sea level, there are
also disadvantages. Little Haiti is home to mostly low-income
families, and they fear that the project will alter the culture Little
Haiti has established and also raise the rent.!>> A solution to this
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problem would be to prioritize affordable housing for low-income
families and promote local small business development so all
individuals will be protected from the rising sea level.1%

Lastly, the County plans to protect homeowners from the
rising sea level using Senate Bill 1954 by creating Blue Green
Neighborhoods.*®" This means that the city uses urban green spaces
to manage floodwaters.*>® For example, rain gardens are built with
trees, gravel, and shells that can create a porous pavement beneath
the trees that absorbs and slows down runoff that is caused by
flooding.™® This helps to keep properties dry from being damaged
by flooding.*®° In addition, the Blue Green Neighborhood manages
the water system and helps the environment by limiting water
pollution and by continuously replenishing freshwater; this happens
as the sea level rises, and a thin layer of freshwater exists between
the surface of the land and the saltwater.'®* All in all, the City of
Miami took into consideration a thirty-year prediction for how high
the sea level will become when it implemented the Blue and Green
Neighborhood project, and it is very effective in keeping coastal
communities safe from the rising sea level, while also benefiting the
environment.

In addition to the four approaches that have already begun in
Miami to protect residents using Senate Bill 1954, the U.S. Army
Corps of Engineers (“USACE”) has plans of its own. The USACE
is proposing to build a twenty-foot sea wall along downtown
neighborhoods, high-rise buildings, and the bay.'®? This project will
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not be funded by state funding from Senate Bill 1954 since the
project is supposed to protect coastal areas across the United States,
therefore, it is funded by the federal government.'®® The sea wall
project is already ongoing in Virginia and South Carolina and the
USACE has a proposed plan in place to protect 2.8 million Miami
residents from coastal flooding and storm surges due to the rising
sea level.'®* The twenty-foot sea-wall project has received a lot of
criticism from residents within the community, arguing that
thousands of homeowners will be outside the wall, leaving them
unprotected and at the same time would block the water views the
city’s economy thrives on.'®® Researchers are also concerned that
the USACE has not closely studied what the construction of a high
sea wall would do to the water quality from existing water being
trapped inside the wall.16®

Since the sea-wall project could compromise the aesthetic of
Miami, and possible positive environmental impacts, the city should
take advantage of the state funding from Senate Bill 1954 and create
natural storm management systems, such as building artificial coral
reefs.’®” Miami has an extensive shoreline to its benefit by building
healthy coral reefs which disperse strong waves before they reach
the shore ultimately protecting homeowners that live on the coast.®®
Additionally, the city of Miami should use the Senate Bill 1954 to
build dense mangroves which also aid in dissipating wave energy,
but are ideal for absorbing water when it rains reducing the chances
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of coastal flooding.®® Mangroves could be highly effective for
protecting coastal homeowners in Florida since it rains year-round,
and it stabilizes the coastline by reducing erosion caused by storm
surges.’® Furthermore, mangroves benefit the environment because
it removes pollutants in the water from stormwater runoff before it
reaches coral reefs, provides a natural habitat for fish, and provides
nesting areas for coastal birds."*

All in all, Senate Bill 1954 provides state-wide funding for
Florida to protect coastline homeowners from the threat of the rising
sea level. Miami has already started to implement projects along the
coast and should also explore more unique ways that protect
homeowners and the environment.

B. Managed Retreat Provides a Solution for At-Risk Coastal
Communities

Private property rights play a huge role in the planning and
design of any remedial measures Florida may take to minimize the
aftermath of the rising sea level.1”2 For example, if the City of Miami
passed a bill that a sea wall must be built along the Intercoastal
Waterway between Miami Beach and the City in order to hold back
the rising water, all the homeowners along Miami Beach must agree
to a sea wall being built.t” If one homeowner does not want a
seawall built on their property, it could delay proposed
improvements and also bring lawsuits against the city. If the City of
Miami were to impose this seawall, it could be considered a taking,
which gives private homeowners grounds to sue.!’
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A taking is when the government trespasses upon private
land for its own use without the homeowner’s consent; this is known
as physical taking.'® Typically, when the government exercises the
taking of property, they do this through the power of eminent
domain.t’® The power of eminent domain is a governmental power
that allows the government to take property as long as it is for the
benefit of the public.t”” In addition, the Fifth Amendment of the U.S.
Constitution states that private property shall not be taken for public
use, without just compensation.'’® This means that the “owner of the
property shall receive at a minimum the fair market value of the
property in its best alternative use, independent of the government
taking.”!’® The compensation may also be in the form of cash, but
in some situations, the compensation may come in the form of some
returned benefit given to the homeowner, such as the increase in the
value of retained land when the government uses the land for public
use. 180

Just about 100 million people that live on U.S. coasts are at
risk of displacement due to the rising sea level.’8! Florida, along
with many other states, has used managed retreat as a response to
coastal erosion to the rising sea level to help protect homeowners.8?
Managed retreat is not a new concept, it is a coastal management
strategy and it has been used for decades to transition people from
vulnerable coastal areas to safe inland communities.’8® The terms
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“buyout” and “acquisition” are used interchangeably to describe an
action in which the government “purchases a property from a willing
seller, demolishes existing structures on the property, and prohibits
future development through deed restrictions and allows the
property to naturally revert to open space in perpetuity.”'8 In
regards to how much land could be acquired through a buyout, it
could be either parcel by parcel or it could be an entire
community. 8

A great historical example of this is The Isle Charles
Resettlement Project (“Resettlement Project”). Since 1955, the
island south of Louisiana has lost about ninety-eight percent of its
land due to environmental factors.’®® In 2016, Louisiana was
awarded $48.3 million in funds to “work with residents of Isle de
Jean Charles to develop and implement a structured and voluntary
retreat from the island into safer communities.”*®” The Resettlement
Project included developing a community about forty miles north of
Isle de Jean Charles that will include “more than 500 homes,
walking trails, a community center, commercial and retail space and
other amenities designed in conjunction with island residents.””*8
With the threat of the rising sea level and flooding affecting the
entire coastal line of Florida, buyouts will need to be evaluated on a
much larger scale than the Resettlement Project, however, the
Resettlement Project is an excellent example of how successful
buyout programs are proven to be.

The funding of the buyout program is granted by the federal
government, providing three-quarters of the funding leaving state
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and local governments to fund the balance.”*8 For the last 28 years,
The Federal Emergency Management Agency (“FEMA”) financed
more than 43,000 buyouts across 49 states, Puerto Rico, Guam, and
the Virgin Islands.’®® However, there are a few issues with the
buyout program.

First, the program is only eligible for homeowners who have
damaged property after a disaster has occurred.*®* There is no plan
in place to subsidize vulnerable communities before a disaster
occurs nor for homeowners who do not want to wait until a natural
disaster occurs to act.!®? Secondly, there is no plan in place to fund
communities that do not experience a disaster per se but are
experiencing one slowly such as the rising sea level or coastal
erosion.*®® Third, FEMA’s low premiums on their National Flood
Insurance Program have not been adjusted since the 1970s, which
encourages homeowners to rebuild their homes rather than move
away.'% Lasty, some people love where they live. Many Americans
have saved their money for decades to buy a home near the water
and have no incentive to simply give their property to the
government.!®*> In Monroe County Florida, the Department of
Housing and Urban Development received $15 million in funding
to conduct buyouts after Hurricane Irma in 2017, and only sixty-two
people out of the 4,000 people who were affected thus far have
applied for the buyout.'%

Even though there are issues with managed retreat, it is less
expensive than costly structural stabilization projects that may only
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be a temporary solution, especially in highly erosive areas.'®’ States
across the U.S. have encouraged managed retreat. For example,
former New York City Mayor Michael Bloomberg has spoken
positively about the plan and has offered coastal homeowners a
buyout program incentivizing them to move away from the coast,
turning the exposed land into greenspace after the destruction
caused by Hurricane Sandy in 2012.1% Additionally, in 2018 the
California Coastal Commission updated its Sea Level Rise
Guidance heavily encouraging the use of managed retreat.*®® Not
only does managed retreat protect homeowners, but it also protects
the environment. Managed retreat maintains natural shoreline and
aids shoreline habitats to migrate inland as the shoreline erodes to
prevent loss of wetlands.?®

Possibly the most famous example of managed retreat was
the relocation of the Cape Hatteras Lighthouse 2,900 feet inland in
1999.

When constructed in 1870, the lighthouse was 1,500 feet from
the shore . . . but by late 1987 the lighthouse stood only 160 feet
from the sea and was in danger of collapsing . . . adding
additional grains, sea walls and sand to the beach would be
more costly and only estimated to last twenty or thirty years.20

After several years of debate, the lighthouse was
successfully moved back 2,900 feet and now lies 1,500 feet from
shore, its original distance from the sea.2%? Even though it has been
twenty-three years since the relocation of the Cape Hatteras
Lighthouse, it sets a great example of how successful managed
retreat  is. Surfrider ~ Foundation’s Beach Preservation
Policy highlights managed retreat as a realistic long-term strategy
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for dealing with coastal erosion, stating, “[i]n areas where erosion
threatens existing coastal development, the Surfrider Foundation
advocates appropriate long-term solutions that maximize public
benefit.”293

V1. FUTURE SOLUTIONS
A. Compulsory Managed Retreat Is Not a Viable Solution

A very important feature of the managed retreat
implementation is that the buyouts must be voluntary.?%* However,
in 2015, the USACE clarified a mitigation policy “conditioning
flood . . . funding on municipalities’ agreement to use eminent
domain to relocate households, if necessary, in what may be the first
compulsory managed retreat policy in the United States.”?%®

Traditionally, “local governments apply to the Federal
Emergency Management Agency (“FEMA”) or the Department of
Housing and Urban Development (“HUD”) for funds to implement
buy-out programs.”?% The federal government provides three-
quarters of the funding, and the state then funds the balance.?®” Once
local governments receive the funds, they offer property owners the
value of their home, and then it is up to the homeowners to accept
the money and move away, or deny the money and remain where
they are.?%®

The USACE issued a report defending its position on using
eminent domain and making it a condition of managed retreat.?*
The USACE also emphasized that a voluntary buyout plan is not
sustainable to ensure a complete plan and is forcing states into the
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dilemma of either “mandating that residents relocate, or losing out
on much-needed federal funds.”?°

While there are some benefits to compulsory managed
retreat, many states are reluctant in implementing it. Monroe County
in the Florida Keys partnered with the USACE in 2018 to develop a
mitigation plan which included mandatory buyouts of vulnerable
homes; however, Monroe County is still awaiting congressional
approval after it removed the mandatory provision, refusing to move
forward with the plan because it could violate individuals’ property
rights.?!! Moreover, there is also a concern about where all the
displaced residents will go once they are forced to move. Questions
such as “what kind of relocation assistance will be provided, will
there be designated communities that displaced households can be
permanently relocated to, how will the communities receiving these
displaced households be impacted” are all unanswered.?'?

In 2018, survivors of the Paradise Wildfire in California
were relocated to a trailer park with free FEMA housing, however,
the survivors were soon evicted when the trailer park closed due to
underestimated costs.?*3 Survivors from the Paradise Fire now make
up one-third of Chico’s homeless population.?**

In conclusion, forcing people out of their homes in widely
unpopular by both local governments and homeowners, and it is
important to explore other options on how homeowners could be
protected by using Senate Bill 1954.
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B. How Are Other Parts of The World Responding to the Rising
Sea Level

As coastal cities in the United States prepare for the rising
sea level, other parts of the world are also implementing protective
measures. In China, ninety-eight percent of their large cities are
being impacted by regular flooding due to the rising sea level.?*® To
combat this threat and protect its citizens, China launched the
Sponge City Initiative in 2014.2%® The initiative requires that urban
land absorbs over seventy percent of stormwater, reducing the
impact of flooding.?” China is spending its funds on vulnerable
cities by creating porous pavement—Ilike the city of Miami is doing
with their Blue Green Neighborhoods project—building rain
gardens and ponds that store excess rainfall in underground storage
tanks, which cities then repurpose the water for their individual
needs.?®

China replicated this innovation from India to collect
stormwater to offset water shortages during the planting season and
Vietnam also adopted a sponge strategy to lessen the impact of
seasonal floods from the rising sea level on vulnerable
communities.?!® The cost of the innovation is very expensive; city
authorities in China have entered into partnerships with private
investors to cover the costs which Florida could also do.??° Even if
private investors are not willing to partner with coastal city officials
in Florida, Florida still has the budget to create natural sponge-like
innovations, like mangroves and marshes to protect coastal
homeowners.??!
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New York is implementing its own strategies to protect their
coastal homeowners from the rising sea level. The devastation
Hurricane Sandy left behind triggered the State to establish an East
Coast Resilience Project along the shoreline of Manhattan with a
budget of over a billion dollars, and Congress has agreed to jointly
fund the project if needed.??? The sea wall will contain barriers that
will open and close controlling New York’s impact on flooding; this
swinging-gate structure originated in the Netherlands to curb
flooding but has caused environmental damage to estuaries and
marshes.?2® A swinging barrier is not ideal in Florida since a moving
barrier has the potential to damage the existing ecology in the ocean,
leaving hundreds of species without a habitat.

In conclusion, many problems arise with building a sea wall
that is constantly shifting the ocean floor threatening marine life,
implementing an environmental-friendly response to the rising sea
level that correspondingly protects homeowners is ideal for the State
of Florida.

VIl. CONCLUSION

The rising sea level is an inevitable crisis leaving coastal
communities vulnerable to tragic possibilities, such as total
inundation of residential homes, flooding within the community,
and a drastic decrease in home value. The sea level is surging
globally because of global warming and thermal expansion.??*
Global warming is causing the sea level to rise because as the
temperature of the earth grows by trapped greenhouse gases, thermal
expansion occurs.??® Thermal expansion is when a substantial
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amount of ice sheets melt into the oceans basin ultimately increasing
the volume of water in the ocean.??® This occurrence eventually
affects coastal communities because residential homes could be
ruined by the excessive flooding caused by the ocean traveling
inland.??” Moreover, hurricanes are also a contributing factor to the
rising sea level.??® The temperature of the earth rising is causing a
sizeable amount of evaporation into the atmosphere, producing
heavier and stronger rainfall.?®® When heavy rainstorms make
landfall, the water travels inland and causes storm surges.?®® Storm
surges leave behind devastating effects in coastal communities, such
as loss of electricity, loss of clean water, and homes destroyed.!
The State of Florida is growing in population every year
because of its attractive scenery, warm weather, and friendly tax
breaks, and, more specifically, people are moving into the coastal
areas that are extremely vulnerable to the rising sea level % To
protect coastal communities from being impacted by the rising sea
level, Florida passed Senate Bill 1954 in 2021.2% It provides a
statewide flooding and resilience plan that requires the Department
of Environmental Protection to complete a statewide flood risk and
sea level rise data assessment to submit to the Governor and gives
$100 million in grants to aid local governments in combating the
rising sea levels.?3* Miami, Florida has used this funding by raising
existing land on artificial fill, elevating structures on stilts to allow
storm surges to pass beneath buildings, filling the city with Blue
Green Neighborhoods, and developing in areas that are naturally on
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higher ground.?> Other coastal cities in Florida have used the
funding for managed retreat and buyout programs to help
homeowners who are at risk of losing their homes due to the rising
sea level, move to an area that is safe.?*® Other parts of the world
have implemented their own protective measures to protect coastal
communities, such as China, India, and Vietnam have launched
Sponge City Innovations to lessen the impact of seasonal floods and
keep communities dry.?®” The issues posed by rising sea levels are
complex that mandate resourcefulness, and long-term solutions.
With Senate Bill 1954 in place, it provides coastal communities in
Florida a chance to create environmentally friendly projects that
protect homeowners from the disastrous effects of the rising sea
level.
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